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(54) METHOD OF EFFICIENTLY INCINERATING ORGANIC SLUDGE 

(57)Abstract: 

PURPOSE: To provide a method for efficiently incinerating an org. sludge assuming a 
solid state. 

CONSTITUTION: In the incinerating method of the org. sludge assuming a solid state, the 
org. sludge is kept at £150 0 C and under a pressure higher than saturated vapor pressure 
of a temp, concerned to be fluidized, and this fluidized matter under high temp, and high 
pressure is subjected to flash depressurization and the resultant flash depressurized 
residue is incinerated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The incineration approach of the organic sludge characterized by facing incinerating the 
organic sludge which presents a solid condition, making this organic sludge hold and fluidize under 
the pressure more than the saturated water vapor pressure of the temperature of 1 50 degrees C or 
more, and this temperature, carrying out flash plate reduced pressure of the fluidization object under 
this elevated-temperature high pressure, and incinerating the obtained flash plate reduced pressure 
residue object. 

[Claim 2] The approach of claim 1 using the incineration waste heat of this flash plate reduced 
pressure residue object as a part of heating value [ at least ] required for fluidization of this organic 
sludge. 



[Translation done.] 
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* NOTICES * 

JFO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Industrial Application] 

[0001] 

[Field of the Invention] This invention relates to the efficient incineration approach of the organic 

sludge which presents a solid condition. 

[0002] 

[Description of the Prior Art] The sludge which is typical organic sludge is the immense amount 3 
(98% of water content), about 50 million m per year in the whole country, and is in the inclination of 
an increment every year. In recent years, in order to perform efficient processing disposal of sludge 
in a big city, it is processing by bringing together the sludge generated from two or more sewage 
disposal plants in the sludge-disposal place of dedication. In this case, pipe feeding is carried out 
with the gestalt of the concentration sludge of high water content from a sewage disposal plant, or 
sludge receives dehydration processing in a sewage disposal plant, and is conveyed by the dump 
truck with the gestalt of dewatered sludge. In the former, since sludge is high water content, capacity 
is large, and the pump of the Hiroyoshi force is needed, namely, it has the fault that transportation 
cost is high. Furthermore, installation of biological treatment facilities, such as a dehydration filtrate 
or digestive supernatant liquor, becomes indispensable in this case also at a sludge-disposal place. 
On the other hand, since it is hard to make many [ the opening of dewatered sludge / namely, ] 
containers into which sludge is put into sealing structure in the latter while being unable to perform 
efficient transportation, since the appearance consistency is small, it is not more desirable than the 
viewpoint of the dropbehind of an offensive odor and sludge etc. on an environment. Moreover, 
although a band conveyor is mainly used, since a band conveyor receives spatial constraint greatly 
on the occasion of installation and it is hard to consider in making dewatered sludge convey in a 
processing in the hall as sealing structure like truck line, the problem on an environment is produced. 
Recently, although pipe feeding is also used for transportation of dewatered sludge processing in the 
hall, the pressure loss in piping is very large, and is limited to short-distance transportation. 
Furthermore, although dewatered sludge is stored by a tank or the hopper before processing disposal 
temporarily, as mentioned above, a reservoir efficient since the appearance consistency is small was 
not completed, but the tank volume etc. is connected with size, i.e., increase of an installation cost. 
Thus, although it has many troubles about the approach of conveying and storing the organic sludge 
which presents solid conditions, such as dewatered sludge, there is a problem which is later & 
mentioned also about processing of still such organic sludge. 

[0003] That is, although the approach of the conventional various kinds is learned about processing 
of organic sludge, the destroying-by fire method is widely performed from the point that the 
defanging and reduction-ization can be performed comparatively easily, that adhesion of dewatered 
sludge is high in this case although the conventional destroying-by fire method has the common 
approach of incinerating the dewatered sludge of the shape of a cake which dehydrates organic 
sludge and is acquired, and a fluidity is bad, and the cake of dewatered sludge - it became a cause 
that description is uneven, that dewatered sludge is a solid lump, etc., and various problems as shown 
below are produced. 

(1) Face supplying dewatered sludge to an incinerator through a raw material hopper, and since the 
fluidity of dewatered sludge is bad, it is very difficult to perform constant feeding. 
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(2) Control of the temperature in a furnace is very difficult because of that the description of 
dewatered sludge is uneven, constant feeding being difficult, etc. 

(3) For being a solid lump, dewatered sludge is difficult to perform efficient combustion, and it may 
be unable to burn it completely. 

[0004] In order to solve said problem looked at by incineration of dewatered sludge, after making it 
once dry, without incinerating dewatered sludge directly, the approach of carrying out incineration 
processing is also proposed. However, the large thing of the adhesion which dewatered sludge has 
etc. becomes a cause also in this case. (1) It makes it face (2) dewatered sludge with it for the fluidity 
of dewatered sludge to be bad and very difficult [ to perform constant feeding ] in case dewatered 
sludge is supplied to an oven through a feeding hopper to dry within an oven. For adhesion with high 
dewatered sludge Dewatered sludge carried out adhesion desiccation, became a bad thermally 
conductive solid at the container wall, and has produced the problem of worsening the drying 
efficiency of an oven remarkably. As mentioned above, the method of incinerating conventional 
dewatered sludge has many problems practically. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention makes it the technical problem to solve 
said problem looked at by incineration of the organic sludge which presents the conventional solid 
condition. 
[0006] 

[Means for Solving the Problem] this invention persons came to complete this invention, as a result 
of repeating research wholeheartedly that said technical problem should be solved. That is, face 
incinerating the organic sludge which presents a solid condition according to this invention, this 
organic sludge is made to hold and fluidize under the pressure more than the saturated water vapor 
pressure of the temperature of 150 degrees C or more, and this temperature, and the incineration 
approach of the organic sludge characterized by carrying out flash plate reduced pressure of the 
fluidization object under this elevated-temperature high pressure, and incinerating the obtained flash 
plate reduced pressure residue object is offered. 

[0007] The solid organic sludge discharged from the dehydrates and various kinds of production 
processes of various organic sludge, such as excess sludge discharged from the biological treatment 
equipment of sludge or various kinds of organic waste water discharged from the usual sewage 
disposal plant as organic sludge which presents the solid condition of using as a processed raw 
material in this invention, is included. As the dehydration approach of organic sludge, the machine 
dehydrating methods, such as vacuum dehydration, belting press dehydration, and centrifugal 
hydroextraction, are adopted, and it is not restrained especially, this dehydration - carrying out -- 
facing - organic sludge -- the temper drugs of sludge - addition of a polymer coagulant is especially 
preferably desirable. The moisture content in the organic sludge which presents the solid condition 
used as a processed raw material by this invention is 70 - 80 % of the weight preferably 50 to 90% of 
the weight. Hereafter, this invention is explained in full detail corresponding to each process 
[0008] (The incineration approach of the organic sludge which presents a solid condition) In order to 
enforce the approach of this invention, the organic sludge which presents a solid condition is first 
held to elevated-temperature high pressure, and it considers as a fluidization object. In this case in 
order to promote that fluidization reaction of organic sludge, it is also possible to make organic' 
sludge into alkaline conditions. In this case, although an alkaline substance is used, as an alkaline 
substance, alkaline-earth-metal compounds, such as alkali metal compounds, such as a sodium 
hydroxide, a potassium hydroxide, a sodium carbonate, potassium carbonate, a sodium 
hydrogencarbonate, a potassium hydrogencarbonate, a sodium formate, and a formic-acid potassium 
and a calcium oxide, a calcium hydroxide, a magnesium hydroxide, etc. are usually raised to 
formation of alkaline conditions, for example. 

[0009] Although fluidization processing in this invention is carried out under elevated-temperature 
high pressure, generally 150 degrees C or more of reaction temperature are around 200-225 degrees 
C preferably in this case, and reaction pressure should just be more than 16kg/cm2abs more than the 
saturated water vapor pressure in that reaction temperature, for example, the case of 200 degrees C 
Although it changes with target sludge [ holding time / in reaction temperature / (reaction time) 1 at 
this time, generally it is good within 60 minutes. Although what is necessary is to be more high in 
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temperature or just to lengthen the holding time more, in order to raise a fluidity, in connection with 
it, a solid becomes easy to sediment. Therefore, in order to prevent the transportation after 
fluidization, and sedimentation of the solid at the time of a reservoir, suitable temperature and 
holding time need to be set up. Although it should just be the heat exchanger of an indirect heating 
method, since the fluidization equipment of this invention treats the sludge which presents a solid 
condition, its use of the screw mold heat exchanger which has the **** type heat exchanger which 
has a scraper inside, and a helical aerofoil is desirable. 

[0010] Moreover, in this invention, a pressure can also be pressurized using nitrogen gas, carbon 
dioxide gas, argon gas, etc. if needed, although the self-developed pressure by the steam from 
organic sludge can be used. 

[001 1] In this invention, the fluidity has become it is remarkable and good and pump feeding is fully 
possible for the product which held organic sludge under said elevated-temperature high pressure, 
and was obtained at the time of transportation. Therefore, it cannot be overemphasized that a vacuum 
car and a tanker can be used for the transportation instead of a truck. Moreover, since the product 
obtained by this invention does not almost have an opening, as compared with the sludge before 
fluidization, the appearance consistency is large. Therefore, it is possible to be able to store 
efficiently and to reduce the capacity of a required tank etc. The moisture content in a fluidization 
object is 70 - 80 % of the weight preferably 50 to 90% of the weight. 

[0012] Since the fluidization object of organic sludge is what is very rich in a fluidity and it can 
supply supply of the organic sludge to an incinerator by the shape of a very fine particle as 
mentioned above using a spraying gun etc. when pump feeding etc. can perform easily transportation 
to an incinerator from fluidization equipment or a fluidization object reservoir container, it can 
perform the combustion efficiently and can perform supply to the incinerator quantitatively. 
Moreover, since the fluidized organic sludge shows uniform description and it can carry out constant 
feeding as mentioned above, it can perform control of whenever [ furnace temperature ] easily 
combining control of an air content. 

[0013] Next, the flow sheet is shown in drawing 1 about the desirable embodiment of this invention. 
drawin g 1 -- setting - 3 1 - a dehydrator and 32 - fluidization equipment and 33 ~ a flash tank and 
34 « a feeding pump and 35 - condensing plant and 36 - an incinerator and 37 - a waste heat boiler 
- each ****. The organic sludge of the spissitude before and behind 98% of water content is 
introduced into a dehydrator 31 through Rhine 38. The separated filtrate is returned to a water 
treatment facility through Rhine 39, and the dehydrated sludge is introduced into fluidization 
equipment 32 by Rhine 40. This fluidization equipment is a heat exchange mold reactor, and a 
heating medium is introduced from Rhine 48 and it heats the organic sludge in equipment to 
fluidization temperature. It is desirable to use the steam collected with the latter waste heat boiler 37 
as a heat source used here. As conditions at this time, 1 50 degrees C or more should just be more 
than saturated water vapor pressure [ in / fluidization temperature, and / in reaction pressure / 
reaction temperature ] preferably. [ 200-220 degrees C ] Reaction time is usually less than 60 
minutes. The format of the fluidization equipment adopted here is not especially restrained, although 
a **** type heat exchanger or a screw mold heat exchanger is desirable. A fluidization object is 
introduced into a flash tank 33 through Rhine 41, and is rapidly decompressed under atmospheric 
pressure or reduced pressure. Although a part of moisture (about 10 - 20%) of a fluidization object 
evaporates at this time, this steam is introduced into condensing plant 35 through Rhine 43, and let it 
be a liquefied object. This liquefied object is returned to a water treatment facility by Rhine 45 The 
fluidization object (evaporated residue object) 42 which remained on the other hand, without 
evaporating within a flash tank 33 goes into the feeding pump 34, and even an incinerator 36 has the 
inside of piping fed [ object ] through Rhine 44. In an incinerator 36, the combustion air and 
fluidization object which were introduced from Rhine 46 are mixed, and a combustion condition is 
formed. At this time, an injection of auxiliary fuels, such as a fuel oil, is performed if needed 
However, since the shape of liquid is presented, a fluidization object can be sprayed to detailed 
particle size, and since solid concentration is high, self-sustained combustion of it may be carried 
out. 600-1000 degrees C of combustion conditions are 750-800 degrees C preferably. The incinerator 
of a combustion top which may be adopted here is satisfactory although a mere spraying incinerator 
is desirable, other formats, for example, fluid bed furnace. The elevated-temperature exhaust gas 
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after combustion is introduced into a waste heat boiler 37 through Rhine 47, and heat recovery is 
performed in the form of a steam. Let the steam generated here be the source of heating of 
fluidization equipment 32 through Rhine 48. moreover, the exhaust gas after the heat recovery in the 
exoergic boiler 37 — Rhine 49 — passing — offgas treatment equipment (not shown) — a passage — a 
chimney stack — leading — having — atmospheric air — opening wide -- having . 
[0014] As explained above, according to this invention, the organic sludge which presents solid 
conditions, such as dewatered sludge, can be dealt with as a liquefied object, and a big merit arises 
; on combustion on migration. Not a band conveyor but pump feeding is attained at migration, and 
f spraying incineration can be adopted as combustion. The following advantage is acquired by these. 

(1) Even if the dehydration yard and the incineration yard are considerably separated, pump feeding 
can be performed, and a plan can be done freely, without receiving the constraint on a spacial 
configuration. 

(2) The adequate supply nature, quantum migration nature, and distributivity of sludge to an 
incinerator are good. 

(3) The cure against an odor and a maintenance are easy. 
. (4) There are few installation tooth spaces. 

(5) An incinerator can be miniaturized. 

(6) A low excess air ratio combustion is possible, and reduction-izing of NOx and the 
miniaturization of a ventilating fan are possible. 

(7) Measurement of a sludge flow rate is possible and control of the amount of incineration is easy. 

(8) Fluidization sludge has uniform description and the control it is [ control ] whenever [ furnace 
temperature ] is easy for it. 

(9) the inside of a furnace - a mechanical component and a bed material there is nothing - 
enlargement -- easy. 

It can be said that the fluidization incineration art of the organic sludge which presents the solid state 
of this invention is a technical and economical very advantageous approach so that clearly from the 
above thing. 
[0015] 

[Example] Next, an example explains this invention to a detail further. In addition, % shown below 
is weight criteria. 

[0016] Sludge was chosen as example 1 organic sludge, and the cake of three kinds of mixed raw 
sludges discharged from the disposal plant of standard activated sludge process was used for the 
following trials. After these sludge adds a high polymer coagulant, it is dehydrated in a belting press 
The typical description is as in Table 1 . 5F 
[0017] 
[Table 1] 









mzc 


(96) 


74.2 


87.3 


77.0 




56.9 


80.0 


79.7 


(g/cm 1 ) 


0.7 


0.8 


0.7 



[0018] About 80g of the above-mentioned dewatered sludge was filled up with and sealed at the 
autoclave of 300ml of inner capacity, and by N2 gas, it fully purged and pressurized to 30kg/cm2G 
Subsequently, churning was started using the electromagnetic guidance agitator and heating was 
begun with the electric furnace to coincidence, after the temperature in an autoclave reaches 
predetermined reaction temperature (150-250 degrees C), predetermined carries out time amount 
maintenance of the temperature, and autoclave contents are flowed into a flash tank after that using 
the internal pressure of the autoclave - making - temperature: - about 1 00 degrees C and the 
fluidization object (flash plate reduced pressure residue object) of pressure: atmospheric pressure 
were obtained. In addition, the pressure in the autoclave under reaction maintained the pressure more 
than the saturated water vapor pressure in reaction temperature by the dwelling valve After said 
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fluidization object earned out standing of this one whole day and night and checked the situation of 
solid precipitate, it is a coaxial duplex cylindrical viscometer with a thermostat, and measured the 
appearance viscosity in 20 degrees C. 

[0019] Only a fluidization object is covered over Table 2 and viscosity (shear rate 10s-l) is shown in 
it. As shown in this table, in Sludge A, 175 degrees C or more and Sludge B were able to fluidize 
150 degrees C or more and Sludge C with the reaction temperature of 200 degrees C or more. 
Moreover, it was high in reaction temperature, or by taking the long holding time, appearance 
viscosity fell and the fluidity improved. Incidentally, from the sewage disposal plant, it applied only 
by the same viscosity Measuring condition of the concentration sludge (96.8% of water content, an 
organic substance ratio 78.4%) extracted independently, and viscosity was 80cP(s). Therefore, when 
setting up the suitable reaction condition, the viscosity of dewatered sludge could be lowered just 
like concentration sludge, and the pipe transportation with a pump was judged to be possible enough. 
On the other hand, as for the sludge fluidized at 250 degrees C, precipitate of a solid was observed 
when overnight gentle placement of the fluidized sludge was carried out. Moreover, the fluidized 
sludge had become liquefied and suction by the syringe was possible for it. Therefore, it can be 
judged as the thing in which loading to a vacuum car etc. and transportation are possible 
[0020] 
[Table 2] 
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2 8 


2 0 


3 8 


2 5 0X2, Oft 


44 


2 5 


6 0 


2 5 OX:, 60ft 


2 6 


1 1 


1 7 



SJS??? 68 "?* 5"! dize notes_ * but jt is shown that was impossible for measurement of viscosity 
[002 1 ] Example 2 (incineration of a fluidization object) ' 

It was made to fluidize by the reaction condition for 60 minutes at 200 degrees C as organic sludge 
using the sludge C used in the example 1. Since it is the same as that of an example 1, a concrete 
procedure is skipped. The fluidization sludge after reduced pressure (flash plate reduced pressure 
residue object) was extracted, and the spraying incineration test was carried out. Consequently it 
checked that fluidization sludge could be incinerated efficiently. 
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* NOTICES * 

JPO and XNPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. , 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Organic sludge is dehydrated and the flow sheet about one example of the approach of 
back-incinerating made to fluidize is shown. 
[Description of Notations] 
31Dehydrator 

32 Fluidization Equipment 

33 Flash Tank 

36 Incinerator 

37 Waste Heat Boiler 
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DRAWINGS 



[Drawing 1] 




46 
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[MteffffrTt &»©¥&] ttBHB&tt, tijien® 
fcBftTKBBSFSEfcBfcfcBJk *5BW*^j«-r* 

K BEL, K«tttt}9B« 1 5 01CW 
±©fflJttt«»it©IWzk3RiRE«±©E*Tlcff» 
UTatftfk**, c©»aKBET©JMMt»*77v> 
40 aKBEU f»6tlfc75yS'a»E«ai**«9-r*C 

fc*iM»i:-r**«tt»B©«ai»a*Hi«*n*. 

[0 0 0 73 *IBW»c*V'>T»«yiH»fc: LTfflv>5@ 

%i^#a©®jixgft>€.sftii$ns@jB«cDwais?5j)g 

««%ldSti«. W«tt«K©ltek»tti:tTI4, 
BfeK, ^l/h7UXflK7k. a^Itt*l¥©«fil|fckj£^fl| 
fliSft, »lclW««n4v\ c©«**fr5ic|»UT 
50 tt, Watt^iEKfi, ^BomKB». »»c»*L<tt 



3 

x^xjiiMoHiitfffs u\ xmwmBMimt 
T*a^a%ST**«tti5fi*«D*#att, so- 

9 0l»%, »SL<Ji7 0-8 0Sfl%T'ife5o JW 

[0008] (B«^«sr «ft&ttftao&*># 
r«*ottfgie*miVEicfii]«LTjiRnfl:*i:r«. 

S«ttflilB*77i/*ytt*ftt"r*ci:«,iini6"P* 
5. cco*§£, 7**ytt*ft©»j*fcW: % iim, 7;U 
* 'J ttttttWlv>&ft*tf , 7/1/* UttffcRfc LTtt, 
ff Atf, *B<fc* h U *«ffc* U * A, BB* h 

*y*A, *&^hy>A, ^*y>AHcD7;i/*y 
ftBfb^**, mit-hbi/^L. 7m<ttuis'>v a, * 

Kit v > ? AS?©7/1/* y ±B&Bfl:&tt«tf&if 
ens. 

[0009] *fBw»c*»t*aa»fk«yii4KaKjsET-p 

HfiBSnstf, ce>if£, EJSBBWMRlctti 5 or 
tt±, ff*L<tt2 0 0~2 2 51CM»Tfc»K StSE 

*tt, *©KJSBflfc*tt*«ft*»»Ew±» w*. 

ff> 2 0 0"C<01§£ > I6kg/cm ! abs«l-p« 

mf-tc. cow, Eu&OBttMii&Ma (.R^m) 

j"h *SSBa»B«!)ffiffi*<S3: U\, 
[0 0 10] *«HlcfeV>T» E£«, £814^ 

3>jtf*9*flHr*TiDE*-* C t 
[0 0 1 1 ] **Blc*^T, «T«ltti9«««ngKSiC 

*#BBtt, 50~90Bffi%, #$L<ti70~80 

[0012] ^mmm<omiimi, bkojcsic, 



(3) ftB8¥8-l 6 8 80 0 

4 

»fHM?BSS*» &*»JF'\<>!>I*B* $ >7EMQK. & 

10 [0 0 13] *lc, *BB©&3^^|t£ttBl;:OV'> 
T, Hlte^O^D-Sz-h^r. 01fC43V>T> 3 
lttStocgffl, 3 2(*BBfc£B. 3 3I177T>^ 
3 4 liEiM*^ 3 5fi«filg®, 3 6tt^SJ 
K 37 H:IB»#-r5*»jVr. 3**9 8 KMlftOfl 
IS««0^r«ttffijBlj:7-f>3 8«l-9TBfcK(8ll3 1 

^affistcssssn. fmztircmmt i 7<fy4 ok*. 

20 n, BBrt®*8tt^«ftn{fcBB9^taa-r«. c 
c T?ttfeft*!»sfc LTfi, imvmmm? 3 7 ?@ 

«KLfc*3*M£fll^5ci:tfS3:U\, c<Df$co&#fc 

UT, 90b(tMBM. 1 5 0TCW±, »*b<«, 2 0 

ssiw«v* **ya*>fflj»3«ifflw»su^, 

«y>a^i/^3 3{c^A^n, *«ET*v^ttWETS 

30 -paaucaEsn*. cott, »aj{b*©*»o-aj 

(1510-2 0%) tfffRI-Sft c^itli, >-f 
>4 3^a-3TJSfi|^B3 5tcj©Atffi«!Kji:r5o C 
> 4 5 fc J: OzK^afiSlfttcilM^ns. 

>4 4*aoT«U3IJP3 6*Tffiffrt*EEai«n*. $ 

f-Sii^tfeSo J^^fttt, 6 0 0- 1 0 0 OIC, » 
SL<tt, 7 5 0~8 0 0TCTfe5. CCTSffl^n^. 

A?n> ^asiojB-paaiRs'fftonft. cctrsl 
fe*aatt7-r>4 8*aoT«a&fkgB3 zomom 
ttz> 0 $^aa^7 3 7tc«»t«aa<Ra0!>^x 



(4) 



?$P*W8-1 688 00 



[oo 1 4] u±.$siwirzZ£<*%wic&taf^ sbK 

J: 9, TE©fWWMI&n*. 

( 1 ) FfcWPir- FtffrfcOfSinT^Tt* 

■«<tiBk«. 

(2) *a«p*To««ossfl«fttt» £ft»»tt&tf 

(3) JWtftKfttf*:/?"*-:/**^*. 

(4) Kfltt't-Xtf'jN&i,'. 

(5) j&SUFaVbSftT**. 

(6) <^«Wfflfctf We* 0, NOx©4H«k ffi 

(7) ?5&iftfi©IHil*<W?&»), ftJPlOa^hn* 



* — 

r*stra?ss©8^{i3BPflyi;frffi«:» sift 

[00 15] 

[0 0 16] gffifflll 

*«T©HIKcfli^fc. cftS©»3gtt«a?«JM!l* 
StonLfcft* "Wf-7 , UXfcTK*Lfct,©TS*. * 
©tt£MS&t*;«g 1 OS K> Tfc3 0 

[00 17] 

[«1] 





f98BA 




imc 




74.2 


87.3 


77.0 


«*KWt (X) 


56.9 


80.0 


79.7 


(g/cm') 


0.7 


0.8 


0.7 



[0 0 1 8] ±GK7jcft££|8 0g&* J*9§fi3 0 0ml 
©*-h*l/-7tea«-eHU NtrfftTftftlcsf- 

©stsss (1 5 o~2 5 o^c) icsiittfca, 

**J5B£OBtM«»t, *©&, *©*- h ? U-7© 
fiXUcMmtZ-S. iU-'Mi 0 0t, E2j:*»E© 
h * U-7rt©E*>«\ fiE^tioT, EJS 

[001 9]_g2tc, ffiMitfavfrwiiig. croa* 

1 Os"' )=&gvf 0 Z.(DUfrt3t>frZ>&7\Z^ jfilgAJil 



7 5"CW±, FflJS.Bttl 5 0t:W±, f5jECtt2 0 01C 

a*j!p6» wtaaatfeiwifSiiB c^7k*9 6. 8%, 
w«*tt7 8. 4%) ©n-ottftwjiafcftT©**^* 

ttg«i8 0 c PT'fe^rc. bfctfoT, JgMJfcKfc&ft 

©««, IKa6*Wpai5*t.©i:WBf-p**. 
[00 2 0] 



(5) 



ftgf]¥8-l 68 8 00 
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**tt*S£ (CP) 








1 5 0u Oft 


-* 


6 5 0 


-* 


I 5 Ov), 6 Oft 


- * 


360 


— * 


17 5«C> 0# 


— * 


3 9 0 


— * 


1 7 5<C* 6 0# 


4 20 


8 0 


— m 


2 0 0t2* 0# 


8 5 0 


200 


-* 


2 0 Ot: % 6 0# 


7 0 


60 


340 


2 2 5^ Oft 


3 9 0 


3 2 


-* 


2 2 5«C. 6 0» 


2 8 


20 


3 8 


2 5 0TU 0# 


4 4 


25 


60 


2 5 0*0, 60» 


2 6 


1 1 


1 7 



[0021] mmm2 (mim<omm 



3 1 HI27j<gH 

32 mitm 

3 3 

3 6 &S1*P 

37 mm**? 



[01] 



1 



38 



31 



J-r-C 



32 



49 



37 







33 



T 

47 



.36 



35 



pr48 



(5i)int.ci. 6 ass'jsa^ jfrtsas^ f i 

C 0 2 F 1/06 2 A B 

F 2 3 G 5/02 Z A B E 

7/00 Z A B 



(6) 



ftffl¥8- 168 8 00 



104 A 



*«»o<tfm/j>»jiii6#3 xxmasi 

(72)RW!# ±* ft 

*««o < tfm/j^ui6S 3 xs&iRig 

(72)»W* S«f «C 



*Cft»¥ftfflK»Wlll2TIl#3* it 
(72)«W# J£ 

(72)?gHB# H 

*j^fP^E*«»5Tg5#16^ Jjvl># 

(72)»*« &m mm 



